We present a theory which makes it possible to interpret the relation between the different types of truncoconal morphologies and the position of the ventricles, to establish the atrioventricular relations, and to integrate them in the context of the corresponding visceral situs. This theory is based onfindings from experimental embryology, i.e. that the cardiac tube is constituted by three segments with specific features which appear at different developmental stages and which give rise to three different heart regions (the atria, the ventricles, and the great arteries with their valvular planes) and on the evidence that the heart is formed by two cardiac primordia with different developmental potentialities.
artery indicates that the anatomically right ventricle is placed on the right side and one placed on the left side of the pulmonary artery indicates that the anatomically right ventricle is placed on the left side. Arterioventricular discordance is so called because the relation of the great arteries between themselves, and their valvular planes, in the three truncoconal morphologies does not agree with the position of the ventricles, and therefore they do not permit the identification of the spatial position of these cavities.
Each of the above groups comprises two subgroups: with atrioventricular concordance (anatomically right atrium connected with the anatomically right ventricle) and with atrioventricular discordance (anatomically right atrium connected with the anatomically left ventricle). Consequently there are four anatomo-embryological entities.
i) Arterioventricular concordance with atrioventricular concordance This entity includes the normal heart and all the congenital cardiopathies in which there is a normal atrioventricular relation and in which the relations of the great arteries with their valvular planes are concordant with the position of the ventricles.
2) Arterioventricular concordance with atrioventricular discordance The most representative cardiopathy in this group is the so-called corrected transposition of the great arteries, which arises from a developmental disturbance which affects simultaneously the truncus and the bulboventricular loop, causing inversion of both.
3) Arterioventricular discordance with atrioventricular concordance This arises from an isolated inversion of the truncus.
4) Arterioventricular discordance with atrioventricular discordance This is caused by an isolated inversion of the bulboventricular loop. The last two entities constitute an extremely rare group of cardiopathies of which two examples from our own series are presented. The reports describing this rare group are reviewed.
The majority of reported cases of transposition of the great arteries, partial distorsion of the great arteries, and crossed arteries indicates that there is a concordance between the relation of the great arteries and their valvular planes with the spatial position of the ventricles. This has made possible the establishment of some rules (De la Cruz and NadalGinard, I972) for the identification of the spatial position of the ventricles from the orientation of the great arteries. Van Praagh et al. (I964) have also related the position of the great arteries with the type of bulboventricular loop. On the other hand, there is a small group of congenital cardiopathies in which it is not possible to identify the position of the ventricles, nor, therefore, the type of the loop by means of the relation of the great arteries with each other (Van Praagh, I972) .
Recent embryological research (Castro-Quezada, Nadal-Ginard, and De la Cruz, I972) has shown that the heart tube has three different segments each of which gives origin to an anatomical region with specific anatomical features. These segments are i) the bulboventricular loop, which gives rise to the conus and the ventricles, 2) the truncus, which forms the ascending portion of the aortic arch and the trunk of the pulmonary artery with their respective valvular planes, and 3) the atrial part, which forms the right and left atria. Each of these segments is constituted of two primordia with different developmental potentialities. These embryological facts, and the anatomical findings obtained from the study of the relations between the atria and the ventricles and between the great arteries and the position of the ventricles in the normal heart and congenital cardiopathies, have enabled us to propose a theory which is presented here. This theory makes it possible to understand not only the large group in which the great arteries and their valvular planes agree with the position of the ventricles (arterioventricular concordance), but also the smaller discordant group in which the relation of the great arteries with each other and their valvular planes with each other do not permit the spatial identification of the ventricles. This theory has enabled us also to integrate both these groups with the possible atrioventricular relations.
We present, also, a systematization of the above relations and of the nomenclature, with a review of the cases previously published (Martinez-Pico and iA, al). This results in the anatomically right atrium being on the right (visceroatrial concordance) (Fig.  iA, a,, a6) , the development of a bulboventricular loop convex to the right and concave to the left (anatomically right ventricle on the right side) (Fig. iA,  al, a5 ), the anatomically right atrium communicating with the anatomically right ventricle, both on the right side (atrioventricular concordance)' (Fig. iA, a5, a6), the truncus septum being oriented nor- mally from right to left (Fig. iA, al) in either of its three fundamental morphologies with normal torsion (crossed arteries) (Fig. IA, a2 ), or straight (De la Cruz and da Rocha, I956) (transposition of the great arteries') ( Fig. iA, a3 ), or with a go9 rotation 1 We define transpositions of the great arteries as a condition with an aorta arising in front of the horizontal portion of the crista supraventricularis, occupying an anterior position with respect to the pulmonary artery and parallel to it in the sagittal plane.
(De la Cruz and da Rocha, i956) (partial distorsion of the great arteries') ( Fig. iA, a4) , so that the arterial pedicle and its valvular planes are concordant with the position of the ventricles (Fig. iA, a2 to a5 and Fig. 2A, B, C) . Thus, the pulmonary artery directed from right to left in the morphology of crossed arteries and the position of the aorta to the right of the pulmonary artery in transposition of the great arteries and in partial distorsion of the great arteries, indicate that the anatomically right ventricle is situated to the right (De la Cruz and NadalGinard, 1972) (Fig. iA, a2 to a5 and Fig. 2A , B, C).
This group includes the normal heart and all the cardiopathies with atrioventricular concordance and concordance of the great arteries and their valvular planes with the position of the ventricles.
2) Arterioventricular concordance associated with atrioventricular discordance in situs solitus ( Fig. iB and 2D , E, F) Atrioventricular discordance with concordance of the great arteries and the ventricles may be caused, i K group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from as previously pointed out (De la Cruz et al., I967) , by an inversion of the developmental potentialities of the heart primordia so that the right primordium has potentialities of the left one and vice versa, the condition affecting only the truncus and the bulboventricular loop but not the atria (compare Fig. I B, b, with iA, al). This would cause the anatomically right atrium to be on the right side (visceroatrial concordance) (Fig. iB, bl, b6) , and the bulboventricular loop to be developed convex to the left and concave to the right which is abnormal for situs solitus (anatomically right ventricle placed on the left) (compare Fig. iB, bl, b5 with iA, al, a5) so that the anatomically right atrium would communicate with the anatomically left ventricle placed on the right (atrioventricular discordance') (Fig. iB, b5, b6) and the dextrodorsal ridge of the truncus would be sinistrodorsal with the sinistroventral becoming dextroventral. Therefore, the truncal ridges would be abnormally oriented in relation to their right and left position and not dorsoventral (compare Fig. iB , bl, with iA, al). This alteration would give rise to a truncus septum oriented from left to right in any of the three fundamental morphologies with a torsion of I800 (crossed arteries), straight (transposition of the great arteries), or with a go9 rotation (partial distorsion of the great arteries) which would cause the arterial pedicle and its valvular planes to be concordant with the position of the ventricles and discordant with the atria (compare Fig. 2D , E, F with 2 A, B, C). Consequently, the pulmonary artery directed from left to right with crossed arteries, and the position of the aorta to the left of the pulmonary artery in transposition of the great arteries and in partial distorsion of the great arteries, indicates that the anatomically right ventricle is placed on the left (De la Cruz and Nadal-Ginard, 1972) ( right atrium is placed on the right-(visceroatrial concordance) (Fig. iD, dl, ds) , that the bulboventricular loop develops abnormally for its situs solitus, convex to the left and concave to the right (anatomically right ventricle placed on the left side) (compare Fig. iD , dl, d5 with iA, a,, a5), and that, consequently, the anatomically right atrium communicates with the anatomically left ventricle, both located on the right side (atrioventricular discordance) (Fig. iD, d5, d6) , with the truncus ridges developing normally according to the situs, dextrodorsal, and sinistroventral (compare Fig. ID, d , with iA, a,). Consequently, the truncus septum would be oriented from right to left in any of its three fundamental morphologies (crossed arteries, transposition of the great arteries, and partial distorsion of the great arteries) which in turn will cause the arterial pedicle and its valvular planes to be discordant with the position of the ventricles and concordant with the atria (compare Fig. 2J , K, L with 2D, E, F). Therefore, the pulmonary artery directed from right to left in the morphology with crossed arteries, and the position of the aorta to the right of the pulmonary artery in transposition of the great arteries, and in partial distorsion ofthe great arteries, would not indicate that the anatomically right ventricle is placed on the right; on the contrary, they are associated with an anatomically right ventricle placed on the left side (compare Fig. 2J , K, L. with 2A, B, C). These cardiopathies are characterized by atrioventricular discordance with discordance of the great arteries and their valvular planes with the position of the ventricles.
It has previously been pointed out that it is quite probable that situs inversus may be caused by the right hemiblastoderm having left-sided features and vice versa (De la Cruz et al., I967). In that case, the normal right heart primordium of situs inversus will have developmental potentialities of the left primordium. On this basis, we can interpret the different varieties of concordance and discordance in situs inversus between the three segments which characterize the embryonic heart: the atria, the bulboventricular loop (ventricles), and the truncus (arterial pedicle) will give rise to anatomical mirrorimages with respect to those in situs solitus (commare Fig. 2 with Fig. 3 ).
Anatomical features, classification, and nomenclature From the embryological concepts outlined above, an anatomical characterization of discordances and concordances of the great arteries and their valvular planes with the position of the ventricles may be given, thus establishing their relation with the atria, and allowing us to systematize them and develop a proper nomenclature. I) Anatomical characteristics of concordance and discordance of the great arteries with the ventricles A) Arterioventricular concordance In concordance of the arterial pedicle with the position of the ventricles, the valvular planes in the three truncoconal morphologies (previously listed) correspond to the position of the ventricles, whether the anatomically right ventricle is placed on the right or on the left side ( Fig. 2A to F and 3A to F) .
Furthermore, the rules, previously established (De la Cruz and Nadal-Ginard, I972) which apply for the recognition of the position of the ventricles by means of the relation of the great arteries to each other, are complied with. Thus, in crossed arteries a pulmonary artery directed right to left/indicates that the anatomically right ventricle is placed on the right side ( Fig. 2A and 3D ) and if this artery is directed from left to right, the anatomically right ventricle is on the left side ( Fig. 2D and 3A) . In transposition of the great arteries and in partial distorsion of the great arteries, the position of the aorta with respect to the pulmonary artery serves to determine the position of the anatomically right ventricle. Thus, an aorta placed on the right side of the pulmonary artery indicates that the anatomically right ventricle is on the right side (Fig. 2B, C and 3E,  F) , and an aorta placed on the left side of the pulmonary artery indicates that the anatomically right ventricle is placed on the left side (Fig. 2E, F Fig. 2 and 3) . Therefore, in the case of crossed arteries with an anatomically right ventricle placed on the right, the valvular plane appears as the one observed when in this truncoconal morphology the anatomically right ventricle is on the left side (compare G with D in Fig. 2) ; in transposition of the great arteries, and in partial distorsion of the great arteries, with an anatomically right ventricle placed on the right, the valvular plane is that which one sees in these same truncoconal morphologies, when the anatomically right ventricle is on the left side (compare H with E and I with F in Fig. 2) . The rules previously proposed (De la Cruz and Nadal-Ginard, I972) for the determination of the position of the ventricle from the spatial orientation of the great arteries, when there is concordance between the truncus and the bulboventricular loop (between the great arteries and their valvular planes with the position of the ventricles), cannot be applied when there is discordance between the truncus and the loop. Thus, in crossed arteries, the direction of the pulmonary artery does not indicate the position of the anatomically right ventricle and, therefore, a pulmonary arterydirected from right to left is associated with the anatomically right ventricle placed on the left (compare Fig. 2J and 3G with 2A and 3D) and a pulmonary artery directed from left to right is associated with an anatomically right ventricle placed on the right side (compare Fig. 2G and 3J with 2D and 3A) , which is the opposite of what happens when there is concordance of the great arteries and their valvular planes with the position of the ventricles. In transposition of the great arteries and in partial distorsion of the great arteries, the position of the aorta with respect to the pulmonary artery does not permit the identification of the position of the anatomically right ventricle. Thus, an aorta placed on the right side of the pulmonary artery is associated with an anatomically right ventricle placed on the left side (compare Fig.   2K , L and 3H, I with 2B, C and 3E, F) and an aorta placed on the left side of the pulmonary artery is associated with an anatomically right ventricle placed on the right side (compare Fig. 2H , I and 3 K, L with 2E, F and 3B, C), as opposed to what happens when there is concordance of the arterial pedicle with the position of the ventricles. In both arterioventricular concordance and discordance, the important thing is the relation of the great arteries and their valvular planes to the position of the ventricles, regardless of from which ventricle these vessels emerge.
2) Classification After establishing the anatomico-embryological criterion for interpretation and identification of discordance of the great arteries and their valvular planes with the ventricles, it is necessary to consider the atrioventricular relations, in order to derive a classification which is useful both for the anatomist and the clinician (Table). 3) Nomenclature The group of cardiopathies in which the orientation of the great arteries and their valvular planes does not correspond with the spatial position of the ventricles may be named 'discordant' in addition to the denomination of the truncoconal morphology. Thus, discordant crossed arteries, discordant transposition of the great arteries, discordant partial distorsion of the great arteries would be appropriate designations. As noted above, the arterioventricular discordance may be due, from an embryological standpoint, to a disturbance of the bulboventricular loop or of the truncus. In the first case, the arterioventricular discordance will associate with atrioventricular discordance, for which reason the nomenclature could be, for example, discordant transposition of the grfat arteries with atrioventricular discordance. In the second case, the cardiopathy will only have arterioventricular discordance and could be designated, for example, discordant crossed arteries, since the atrioventricular concordance is present implicitly. In the group of cardiopathies with arterioventricular concordance and atrioventricular discordance the designation could be, for example, atrioventricular discordances with transposition of the great arteries, a malformation commonly known as corrected transposition of the great arteries (Van Praagh, I972). (Fig. 4 ) This is an example of situs solitus. The atrium placed on the right has the anatomical features of a right atrium (crista terminalis, sinus portion and pectineal muscles (Fig. 4A) ) and receives both the superior and inferior venae cavae. It exhibits an atrial septal defect of the fossa ovalis type and it communicates by way of an atrioventricular orifice, which in tum exhibits three valvular leaflets, with a ventricle placed on the right side which has the anatomical features of a left ventricle: two groups of papillary muscles, smooth septal surface in its upper twothirds and trabeculated in its lower third (Fig. 4A) . There is hypertrophy and dilatation of this chamber and a ventricular septal defect in the membranous portion with the aorta straddling the septum equally over each ventricle. The infundibulum of this ventricle is directed from right to left and from the back foward, while the group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from aorta arising from it is oriented from the back forward and from left to right, that is, opposite to the spatial orientation of the infundibulum. The aortic valvular plane with respect to the pulmonary valvular plane corresponds to the orientation of the aorta and not that of its infundibulum.
The four pulmonary veins connect to a common sinus which enters the atrium placed on the left side which exhibits smooth walls, a feature characteristic of an anatomically left atrium (Fig. 4B) . This chamber communicates by way of an atrioventricular orifice, guarded by three leaflets, with the ventricle bearing the anatomical features of a right ventricle: the anterior papillary muscle, the moderator band, the septal and horizontal portion of the crista supraventricularis, and a septal surface which is trabeculated all over (Fig. 4B, C) . The interventricular septal defect is seen behind the horizontal portion of the crista supraventricularis, and in front of this structure the pulmonary artery originates from an infundibulum directed from left to right and from the back forward, while the pulmonary artery which crosses the aorta ventrally is oriented from the front backward and from right to left, i.e. opposite to the spatial orientation of the infundibulum (compare C with D in Fig. 4) . The pulmonary valvular plane, with respect to the aortic valvular plane corresponds with the orientation of the pulmonary artery and not with that of its infundibulum.
The orientation of the valvular planes and of the great arteries between themselves is that which ordinarily corresponds with crossed arteries when the anatomically right ventricle is placed on the right, whereas, in this case, the anatomically right ventricle is placed on the left (Fig. 4C) . Diagnosis: Situs solitus. Discordant crossed arteries. Atrioventricular discordance. Atrial and ventricular septal defects. Abnormal number of valvular leaflets. Persistence of the sinus of the pulmonary veins opening into the left atrium.
Specimen No. 3965 (Fig. 5 ) This is also an example of situs solitus. The atrium placed on the right side has the anatomical features of a right atrium (crista terminalis, sinus portion, and pectineal muscles (Fig. 5A) ) and it receives the superior and the inferior venae cavae. It exhibits an atrial septal defect of the fossa ovalis type and it communicates by way of an atrioventricular orifice, guarded by three valvular leaflets, with a ventricle placed on the right side exhibiting the anatomical features of a right ventricle: horizontal and septal portions of the crista supraventricularis, anterior papillary muscle, moderator band, and a characteristic trabeculated septal surface (Fig. 5A, B) . The aorta arises in front of the horizontal portion of the crista supraventricularis, and it is anterior, parallel to, and placed on the left side of the pulmonary artery (Fig. sB, C) . The pulmonary artery originates from this ventricle exclusively, behind the crista supraventricularis (Fig. 5B) ; its valvular orifice is placed on the right side with respect to the aortic orifice and with a bulbar muscle which separates it from the tricuspid orifice. There is hypertrophy of the walls of this chamber. There is a large ventricular septal defect of the midposterior type which extends from the posterior aspect of the crista supraventricularis to the posterior wall of the heart.
The four pulmonary veins drain separately into the atrium placed on the left side. It exhibits smooth walls, i.e. features pertaining to the anatomically left atrium (Fig. 5D ). This chamber is dilated and it communicates by way of an atrioventricular orifice, guarded by two valve leaflets, with a ventricle bearing the features of an anatomically left ventricle: two groups of papillary muscles, smooth septal surface in the upper two-thirds and trabeculated in the lower third (Fig. sD) . This chamber is dilated and its walls are hypertrophied; no vessel originates from it. The orientation of the valvular planes, as well as the relation of the aorta with respect to the pulmonary artery, is that seen in transposition of the great arteries when there is a double outflow tract of an anatomically right ventricle placed on the left side, whereas, in this case, the anatomically right ventricle is placed on the right (Fig. sB, C) .
Diagnosis: Situs solitus. Discordant transposition of the great arteries. Double outlet of the anatomically right ventricle. Atrial and ventricular septal defects.
Discussion
Our cases and the material previously reported in connexion with discordance of the great arteries with the position of the ventricles will be grouped according to the three truncoconal morphologies, i.e. crossed arteries, partial distorsion of the great arteries, and transposition of the great arteries, in order to facilitate discussion.
In the group of crossed arteries, we have found four specimens with discordance of the great arteries with the position of the ventricles (discordant great arteries). Fig. 6A , B, C, and D with 2A). It is important, however, to point out that in these instances, the anatomically right ventricle is placed on the left (Fig. 4C and 6A , B, C, D). Therefore, the relation between the great arteries and their valvular planes with the position of the ventricles is that which is seen in arterioventricular discordances when the anatomically right ventricle is on the left side (compare Fig. 6A , B, C, D with 2J) (discordant crossed arteries). Also, the four specimens have the anatomically right atrium placed on the right side and it communicates with the anatomically left ventricle placed on the same side (atrioventricular discordance) (Fig. 6A , B, C, and D). This latter feature makes us include these specimens in the subgroup of discordant crossed arteries with atrioventricular discordance (Fig. 2J) which is an anatomical condition caused, from the embryological standpoint, by a disturbance affecting exclusively the bulboventricular loop (Fig. iD) . On the other hand, the case published by Espino-Vela et al. (I970) corresponds to the group of atrioventricular discordances (anatomically right atrium with anatomically left ventricle) with crossed arteries in situs inversus (anatomically right atrium on the left side) but with concordance of the great arteries with the position of the ventricles (Fig. 3D) , since the direction of the pulmonary artery and the relation of the valvular planes are those observed when the anatomically right ventricle is on the right side as in this case (compare Fig. 2A with 3D) . Therefore, the case of Espino-Vela et al. (I970) owes its origin to an embryological disturbance affecting simultaneously the truncus and the bulboventricular loop in situs inversus which determines the atrioventricular discordance and the concordance of the great arteries and their valvular planes with the position of the ventricles, so that this malformation was not caused by an isolated inversion of the bulboventricular loop (Van Praagh, 1972) . There is another case, previously published by us (De la Cruz and Nadal-Ginard, I972), of atrioventricular discordance in situs solitus with crossed arteries and with arterioventricular concordance also (Fig. 2D) . Therefore, the direction of the pulmonary artery and the relation of its valvular planes are those seen when the anatomically right ventricle is on the left side, as was the case in the specimen (compare Fig. 2D with 3A) . It was thus caused by an embryological disturbance affecting the loop and the truncus simultaneously as the case of Espino-Vela et al. (I970) but occurring in situs solitus (Fig. iB, bl, b2, b5, b6) . In fact, the only cases so far described, which illustrate isolated ventricular inversion (Van Praagh and Van Praagh, i966) with crossed arteries, are these four (Fig. 2J, and 6A , B, C, and D) in which the embryological disturbance took place exclusively in the bulboventricular loop without affecting the truncus (Fig. iD) .
In the group of partial distorsion of the great arteries, we have found 3 specimens described, which belong to discordance of the great arteries with the position of the ventricles (discordant partial distorsions of the great arteries). Two of the specimens (Van Praagh, I972; Anderson et al., 1972) have the aorta and the aortic plane to the left of the pulmonary artery and its sigmoid valve cusps ( Fig. 6E and G), a relation observed when the anatomically right ventricle is placed on the left side in partial distorsion of the great arteries ( Fig. 2F and 3C ). It is important to point out, however, that these cases had an anatomically right ventricle placed on the right side (compare Fig. 6E with 2F and 6G with 3C). Therefore, the relation of the great arteries and their valvular planes with the position of the ventricles is that seen in discordance of the great arteries with the ventricles when the anatomically left ventricle is placed on the left (compare Fig. 6E with 2I and Fig. 6G with 3L) . The other case of Van Praagh and Van Praagh (i967) shows the aorta and aortic valvular plane on the right side of the pulmonary artery and its sigmoid valve cusps (Fig.  6F) , a relation seen when the anatomically right ventricle is placed on the right side in partial distorsion of the great arteries ( Fig. 2C and 3F ). It is important to point out, however, that this case had the anatomically right ventricle placed on the left side (compare Fig. 6F with 2C ), for which reason the relation of the great arteries and their valvular planes with the position of the ventricles is that which is seen in discordance of the great arteries with the position of the ventricles when the anatomically left ventricle is placed on the right side (compare Fig. 6F with 2L) .
Exming the atrioventricular relations of these 3 cases of discordant partial distorsion of the great arteries, we find that one of the cases (Van Praagh I972), which has the anatomically right ventricle placed on the right also, had the anatomically right atrium on the same side (the atria in the position of situs solitus), showing, therefore, atrioventricular concordance (Fig. 6E ). Consequently this case belongs to the subgroup of discordant partial distorsion of the great arteries with atrioventricular concordance, caused by a disturbance affecting the truncus exclusively and in which anatomically the relation of the great arteries and their valvular planes does not correspond to the position of the ventricles, while the atrioventricular relations are normal because the bulboventricular loop is not involved and it develops normally (Fig. iC, cl, C4, C5, C5 ). The other case of Van Praagh and Van Praagh (I967) had the anatomically left ventricle placed on the right side but the atrium located on the same side is the anatomically right atrium (atria in the position of situs solitus). This caused the anatomically right atrium to communicate with an anatomically left ventricle (atrioventricular discordance) (Fig. 6F) . Therefore, this case belongs in the subgroup of discordant partial distorsions of the great arteries with atrioventricular discordance, which originate because of a disturbance affecting exclusively the bulboventricular loop, which simultaneously determines the atrioventricular discordance and that of the great arteries and their valvular planes with the position of the ventricles (Fig. iD, dl, d4, d5, d6 ). The case of Anderson et al. (I972) , referred to, had the anatomically right ventricle on the right side and the anatomicall-y left atrium on the right side, which is the normal position of the atria in situs inversus. Therefore, the anatomically left atrium communicated with the anatomically right ventricle both placed on the same side, i.e. atrioventricular discordance (Fig. 6  G) . Thus this case belongs to the subgroup of discordant partial distorsion of the great arteries with atrioventricular discordance in situs inversus (compare Fig. 6G with 3L Fig. 6G with 6F ), since both originated because of a disturbance affecting exclusively the bulboventricular loop but in different situs.
In the group of transpositions of the great arteries we have found 2 cases reported (Lev and Rowlatt, i96i) and our own specimen No. 3965, which belong in the group of discordant transposition of the great arteries. In our case, the transposed aorta and aortic valvular plane are placed to the left of the pulmonary artery and its sigmoid valve cusps ( Fig. 5C and 6H) , a relation observed when the anatomically right ventricle is placed on the left in transposition of the great arteries (compare Fig. 2E with 6H), but it is important to point out that this case has the anatomically right ventricle placed on the right (Fig. 5B and 6H) . Therefore, the relation of the pedicle of the great arteries and their valvular planes with the position of the ventricles is that which is present in discordant transposition of the great arteries when the anatomically left ventricle is placed on the left (compare Fig. 6H with 2H ). The atrioventricular relations in this case were concordant, since the anatomically right atrium placed on the right side communicated with the anatomically right ventricle placed on the same side ( Fig. sA and  6H ). This malformation is due to an embryological disturbance which affected only the truncus, for which reason there is a discordance of thegreat arteries and their valvular planes with the position of the ventricles, while the atrioventricular relations remain normal (atrioventricular concordance in situs solitus) (Fig. IC, cl, C3, C5, C6 ).
The two cases described by Lev and Rowlatt (I96I) also belong to the group of discordant transposition of the great arteries but with atrioventricular discordance in situs solitus (compare Fig. 6I and J with 2K). This malformation is due to an isolated inversion of the bulboventricular loop (Fig. I  D) which causes simultaneously the atrioventricular discordance and the discordance of the great arteries and their valvular planes with the position of the ventricles (Fig. iD, d1, d3, d5, d6) . (Fig. iB, b3 , b5, b6 and 2E and 3 E); it originates from an embryological disturbance affecting the truncus and the bulboventricular loop simultaneously (De la Cruz et al., I967) ( Fig. I B, bi, b3, b5, b6), in contrast, the main feature in discordant transpositions of the great arteries is the presence of the discordance of the great arteries with the position of the ventricles, which may or may not be associated with atrioventricular discordance (Fig. 2H , K and 3H, K). It follows that the discordant transpositions of the great arteries are caused by disturbances which affect only the truncus or the loop (Fig. iC and D) . 
